The study of emotional communication has focused predominantly on the facial and vocal channels but has ignored the tactile channel. Participants in the current study were allowed to touch an unacquainted partner on the whole body to communicate distinct emotions. Of interest was how accurately the person being touched decoded the intended emotions without seeing the tactile stimulation. The data indicated that anger, fear, disgust, love, gratitude, and sympathy were decoded at greater than chance levels, as well as happiness and sadness, 2 emotions that have not been shown to be communicated by touch to date. Moreover, fine-grained coding documented specific touch behaviors associated with different emotions. The findings are discussed in terms of their contribution to the study of emotion-related communication.
Touch has been described as the most fundamental means of contact with the world (Barnett, 1972) and the simplest and most straightforward of all sensory systems (Geldard, 1960) . Touch is vital in several domains of the infant's and child's life, including social, cognitive, and physical development (e.g., Field, 2001) . Touch continues to play a central role in adulthood when flirting, expressing power, soothing, playing, and maintaining proximity between child and caretaker (Eibl-Eibesfeldt, 1989) . As with humans, touch serves many functions in nonhuman primates. Different species groom to reconcile following aggressive encounters, to initiate sexual encounters, to reward cooperative acts of food sharing, to maintain proximity with caretakers, and to sooth conspecifics during stress (de Waal, 1989) .
Despite the importance of touch in several key domains of social life, its role in the communication of emotion has received little attention compared with facial and vocal displays of emotion (Stack, 2001) . In fact, one finds virtually no mention of touch in reference works in the field of affective science (e.g., Davidson, Scherer, & Goldsmith, 2003) . On the basis of the limited research that has been conducted on touch and emotion, two general claims have been made regarding the role of touch in emotional communication. First, touch has been claimed to communicate the hedonic value of emotions (i.e., either positive or negative; Jones & Yarbrough, 1985; Knapp & Hall, 1997) . Second, touch was thought to merely amplify the intensity of emotional displays from the face and voice (Knapp & Hall, 1997) .
Recently, Hertenstein, Keltner, App, Bulleit, and Jaskolka (2006) documented that strangers in Spain and the United States could accurately decode distinct emotions when they were touched by another person. These findings challenge claims that touch solely serves as a general hedonic signaling system or an intensifier of other emotion signaling systems. In this research, two strangers interacted in a room where they were separated by a barrier. They could not see one another, but they could reach each other through a hole in the barrier. One person touched the other on the forearm, instructed to convey each of 12 different emotions. After each touch, the person touched had to choose which emotion s/he thought the encoder was communicating.
The results indicated that participants could decode anger, fear, disgust, love, gratitude, and sympathy at above-chance levels, but not tactile expressions of happiness, surprise, sadness, embarrassment, envy, and pride. Accuracy rates ranged from 48% to 83% for the accurately decoded emotions. In addition, extensive behavioral coding identified specific tactile behaviors specific to each emotion. For example, sympathy was associated with stroking and patting, anger was associated with hitting and squeezing, disgust was associated with a pushing motion, and fear was associated with trembling.
The primary purpose of the current investigation was to significantly extend our understanding of the degree to which touch can communicate distinct emotions. Our study was guided by four motivations. First, the current study provides greater ecological validity than previous studies. In Hertenstein, Keltner, and colleagues' (2006) studies, participants communicating emotion were allowed to touch the other member of the dyad only on the bottom half of the arm-a constrained context. In the current study, encoders (those attempting to communicate the emotions) were allowed to touch the other member of the dyad (i.e., the decoder) anywhere on the body that was appropriate.
1 This more closely approximates how people rely on touch to communicate in more naturalistic settings (Jones & Yarbrough, 1985) .
Second, we sought to replicate previous findings showing that touch communicates emotion. Hertenstein, Keltner, et al. (2006) provided only one large-scale study to provide evidence that touch communicates six distinct emotions-anger, fear, disgust, love, gratitude, and sympathy. If touch, in fact, communicates these emotions in a constrained paradigm, one would expect these same emotions to be communicated in a less constrained, whole-body paradigm such as the one used in the current study.
Third, we sought to investigate whether touch on the whole body could communicate more distinct emotions than known heretofore. Hertenstein, Keltner, et al. (2006) provided evidence that touch can communicate three negatively valenced emotionsanger, fear, and disgust-and three prosocial emotions-love, gratitude, and sympathy. Because encoders in the current investigation were allowed to touch the other member of the dyad anywhere on the body, the location, as well as the types of touch used, provided decoders with additional information to interpret the tactile communications. Given the greater complexity of tactile signals permitted in the current paradigm, we predicted that touch on the whole body would allow more emotions to be communicated than in the first study of touch and emotion.
Finally, the field of emotion has advanced by developing precise descriptions of emotion-specific signals (Ekman, 1993; Scherer, Johnstone, & Klasmeyer, 2003) . As mentioned, the current experimental paradigm provided encoders with more degrees of freedom to communicate various emotions than previous work. Analyses of tactile behaviors in the current study yield a more precise behavioral description of how touch communicates emotion as compared to previous work (Hertenstein, Keltner, et al., 2006) .
We asked whether participants can communicate two classes of emotions via touch: (a) five emotions that have proven to be decoded in the face and voice in different cultures (anger, fear, happiness, sadness, and disgust), and (b) three prosocial emotions related to cooperation and altruism (love, gratitude, and sympathy). These emotions were chosen for two reasons. First, all of the above emotions were attempted to be communicated in the previous studies examining the communication of distinct emotions via touch (Hertenstein, Keltner, et al., 2006) . Moreover, all of the emotions with the exceptions of happiness and sadness were communicated at greater than chance levels in previous work (Hertenstein, Keltner, et al., 2006) . In reference to the second class of emotions-the prosocial emotions-we opted to choose love, gratitude, and sympathy because of their theoretical association with cooperation and altruism. Keltner, Horberg, and Oveis (2006) have theorized that touch plays a central role in rewarding those who engage in altruistic and cooperative acts, as well as identifying those who are likely to engage in reciprocal alliances. For all emotions, we employed a modified forced-choice methodology similar to that used in studies of facial and vocal emotional communication (Frank & Stennett, 2001; Scherer et al., 2003) .
Method

Participants
The sample comprised 248 participants (124 unacquainted dyads) who were predominantly White from a small educational institution. The age range for the sample was 18 to 36 years (M ϭ 19.93 years, SD ϭ 1.92). Participants received extra credit in an introductory psychology course for participating. One member of the dyad was randomly assigned to the role of encoder, the other to the role of decoder. The gender breakdown of the four possible dyads was as follows (encoder-decoder): female-female (n ϭ 44), female-male (n ϭ 24), male-male (n ϭ 25), and male-female (n ϭ 31).
Procedure and Materials
The designated encoder entered the laboratory to find the decoder blindfolded and standing at a predetermined location in a medium-sized room. The decoder could not see the encoder, nor were the participants allowed to talk or make any sounds, so as to preclude the possibility that they might provide nontactile clues to the emotion being communicated. Eight emotion words were displayed serially to the encoder on sheets of paper in a randomized order. The encoder was instructed to think about how he or she wanted to communicate each emotion, and then to make contact with the decoder's body, using any form of touch he or she deemed appropriate (encoders were instructed to touch only on appropriate places of the body). Decoders were not told the gender of the partner, and all tactile displays were video recorded. After each tactile display was administered, the decoder was administered a forced-choice response sheet reading, "Please choose the term that best describes what this person is communicating to you." The Frank & Stennett, 2001 ). These emotions were listed in random order across participants. The dependent measure of interest was the proportion of participants selecting each response option when decoding the tactile stimulus.
Coding Procedure
All of the tactile displays were coded on a second-by-second basis by research assistants who were naïve to the emotion being communicated. The coding system was informed by a survey of coding systems used by researchers investigating touch (e.g., Jones & Yarbrough, 1985; Weiss, 1992) . The specific types of touch that were coded included squeezing, stroking, rubbing, pushing, pulling, pressing, patting, tapping, shaking, pinching, trembling, poking, hitting, scratching, massaging, tickling, slapping, lifting, picking, hugging, finger interlocking, swinging, and tossing (i.e., tossing the hand of the decoder). Each second the encoder touched the decoder, a code was assigned of (a) no touch, (b) light intensity, (c) moderate intensity, or (d) strong intensity.
2 In addition, the 2 Intensity was defined as follows: (a) light intensity: indentation on the decoder's skin or movement of the decoder's body is not apparent or barely perceptible; (b) moderate intensity: there is some skin indentation or movement of the decoder's body but not extensive; (c) strong intensity: indentation on the decoder's skin is fairly deep or movement of the decoder's body is substantial as a result of the pressure or force of the touch. 
Results
The data analytic strategy adopted for the current study was the same as that of Hertenstein, Keltner, et al. (2006) to facilitate comparison between investigations. To assess potential gender differences, we conducted a two-way analysis of variance (ANOVA), using the gender of the encoder and the gender of the decoder as the independent variables and an overall accuracy score as the dependent variable. The latter variable was computed by summing the number of times the decoder accurately chose the target emotion across all emotions. The ANOVA revealed no main effects for the encoder's gender (men: M ϭ 4.95, SE ϭ 0.22; women: M ϭ 5.19, SE ϭ 0.21) , F(1, 120) Frank and Stennett's (2001) suggestion that a chance rate of 25% be set for such analyses. In Table 1 , we present the accuracy rates of all dyad combinations and the overall average for each emotion. All of the well-studied emotions-anger, fear, happiness, sadness, and disgust-were decoded at greater than chance levels without significant levels of confusion with other emotions. Of these emotions, anger was most accurately communicated. All of the prosocial emotions, including love, gratitude, and sympathy, were decoded at greater than chance levels without confusion as well. In fact, as a group, the prosocial emotions were communicated more accurately, on average, than the well-studied emotions.
What were the tactile signals associated with each of the emotions? In Table 2 , we display the five most frequent types of touch used for each emotion decomposed by gender-dyad combination. For the instances in which the encoder accurately conveyed the emotion to the decoder, we present the duration and intensity of touch for each emotion in Table 3 , as well as the location of the touches received by decoders in Figure 1 (again, decomposed by gender-dyad combination). Systematic differences in the quality of touch were evident for each of the communicated emotions. Anger, for example, was associated with pushing and shaking; sadness was associated with nuzzling and hugging; love was associated with hugging and stroking; and sympathy was associated with hugging and rubbing. In addition, duration and intensity differences characterized each of the emotions. For example, sadness was characterized by predominantly light intensity touch of moderate duration, whereas anger was characterized by predominantly strong and moderate intensity touch of shorter duration. Finally, the location of the touches was different depending on the emotion communicated and the gender combination type.
Discussion
The current study provides evidence that touch communicates distinct emotions and does so in a robust fashion. We documented that touch communicates at least eight emotions: anger, fear, happiness, sadness, disgust, love, gratitude, and sympathy. Moreover, the accuracy rates for the emotions ranged, on average, from 50% to 70%, which are comparable to the accuracy rates observed in facial and vocal studies of emotion (Elfenbein & Ambady, 2002; Scherer et al., 2003) . Finally, fine-grained coding documented specific touch behaviors associated with each of the emotions.
The findings extend the literature on the communication of emotion in three ways. First, not only were the same emotions communicated via touch as those in previous studies, thereby replicating previous work (Hertenstein, Keltner et al., 2006) , but two new emotions were reliably communicated through touch in the current study: happiness and sadness. The field of emotion has been advanced significantly by researchers who have identified new emotion signals in a variety of modalities. For example, researchers have uncovered signals for embarrassment in the face (Keltner & Buswell, 1997) , varieties of laughter in the voice (Smoski & Bachorowski, 2003) , and pride in gesture (Tracy & Robins, 2004) . Drawing on data from Hertenstein, Keltner, et al. (2006) , as well as the current investigation, touch communicates at least four negatively valenced emotions-anger, fear, sadness, and disgust-and four positive or prosocial emotions-happiness, gratitude, sympathy, and love (Lazarus, 1991) . Our investigation advances the study of emotional communication in a second related fashion, by providing evidence that the tactile signaling system is just as differentiated, if not more so, than the face and voice. Our findings along with those of Hertenstein, Keltner, et al. (2006) indicate that touch communicates more than the hedonic tone and the intensity of emotions as once thought (Hertenstein & Campos, 2001; Jones & Yarbrough, 1985; Knapp & Hall, 1997) . The greatest contrast between touch and the face and voice can be observed when examining positive or prosocial emotions. In the face, only one positive emotion-joy-has been reliably decoded in studies (Ekman, 1993) , although there is some evidence that sympathy (Eisenberg, Fabes, Miller, & Fultz, 1989) and love are evident in the face as well (Gonzaga, Keltner, & Londahl, 2001 ).
In the voice, researchers have found evidence for some differentiation of positive emotional states as well. In a meta-analysis of vocal communication of emotion, Juslin and Laukka (2003) differentiated between the communication of happiness and the communication of love-tenderness. The former category included positive emotional states such as cheerfulness, elation, enjoyment, and joy, whereas the latter category included states such as affection, love, tenderness, and passion. Thus, there is evidence for at least some degree of differentiation among positive emotions in the voice. Nevertheless, data from the current study suggest that touch demonstrates greater differentiation than the voice and perhaps even the face.
Our investigation advances the understanding of emotional communication in a third way, by documenting specific tactile behaviors that are associated with each of the emotions. For example, fear was communicated by holding the other, squeezing, and contact without movement, whereas sympathy was communicated by holding the other, patting, and rubbing. Two important points should be made regarding the tactile encoding of emotions. First, the tactile system is incredibly complex; touch can vary in its action (the specific move- ments one uses to touch such as rubbing), intensity (degree of pressure that one uses), velocity (the rate at which one impresses on or moves across the skin), abruptness (the acceleration or deceleration that one uses to touch), temperature, location, and duration. The physical complexity of touch is what likely allows for such a differentiated signaling system. The second point involves the principle of equipotentiality. The principle of equipotentiality refers to the idea that the same type of touch can be assigned very different meanings or consequences. This principle is in line with functional claims of emotion that emphasize the flexibility of the emotion signaling system (Witherington & Crichton, 2007) . Related to this point, much research has shown that men and women interpret touch very differently (Hertenstein, Verkamp, et al., 2006) . Our data indicate that this is not the case in terms of the decoding of specific emotions (all dyad types decoded the same emotions above chance), but the genders certainly used different actions to communicate various emotions. Our data lend support to the above statements about the tactile system. Although every quality of touch we coded was evident at various intensities in the study, systematic differences existed between the emotions. Moreover, the principle of equipotentiality was evident. For example, equipotentiality was present to some degree in that "shaking" was used to communicate more than one emotion. This demonstrates that the same tactile signal may have varying meanings assigned to it depending on other factors such as intensity and duration, as well as the other accompanying tactile behaviors.
Several features of the current study increase our confidence in the robustness of the findings. First, we opted to allow participants to touch the decoder on the whole body rather than limiting the location of the touch to the lower half of the arm. This allowed greater degrees of freedom to the encoder and more closely mimics what happens in naturalistic contexts. It is important to note that our study, like the vast majority of studies focusing on the face and voice, included strangers to remove the possibility that people could communicate through touch because they were familiar with each other. Nevertheless, we acknowledge that people touch each other less frequently with strangers than with intimate partners or friends, especially on the whole body (Hertenstein, Verkamp, et al., 2006) . Our study shows, nevertheless, that touch does, in fact, possess the possibility of communicating distinct emotions even between strangers. Future research should address how results may differ when dyad partners are more familiar with each other. Second, unlike most studies of the face and voice which employ actors adept at emotional communication, we opted to allow subjects to touch their partners in any way they saw fit. This provided greater variability in our study in terms of encoding behaviors, and it deals with one critique of the facial and vocal literature, that of employing highly prototypical displays of emotion. Finally, we included the response option none of these terms are correct, which reduces the likelihood of inflated accuracy rates (Frank & Stennett, 2001 ). There are conceivable alternative explanations for the data in the current study. Like most studies of facial (Ekman, 1993) and vocal communication , we conceptualized the study in terms of the communication of emotions. One of the most significant alternative interpretations is that encoders may have been communicating intentions rather than emotions. Fridlund (1997) , in fact, has raised this issue in reference to the facial expression literature; our study is subject to this alternative explanation and it is one that future research should explore.
What might be the evolutionary origins of a tactile signaling system? Hertenstein, Verkamp, Kerestes, and Holmes (2006) have recently suggested that social grooming, also known as allogrooming, may underlie the development of such a system. Despite the necessity of grooming to protect nonhuman primates from disease, most researchers agree that the prevalence of grooming in species is indicative of important social functions (Boccia, 1983; Sparks, 1967) . Support for this comes from evidence that nonhuman primates in captivity groom equally as much as those in the wild, despite the lack of ectoparasites requiring removal (Suomi, 1990) . In addition, primates of a lower status are groomed less, although they are as susceptible to parasites as are primates of a higher status (Sparks, 1967) . The evidence indicates that grooming maintains social relationships between nonhuman primates of every sex, age, and rank. It is plausible that humans' tactile communication system may have evolved from the intricate system of tactile contact evident in nonhuman primates. It is also plausible that grooming in nonhuman species is particularly relevant for the differentiation of prosocial emotions, which ultimately act as signals of reciprocal alliances .
Several important questions related to touch and emotion await investigation. First, what are the evolutionary origins of the tactile communication system? One plausible explanationgrooming-was offered above, but this and other evolutionary explanations deserve more empirical and theoretical attention. Second, how does the signaling of emotions by the tactile system operate in more naturalistic contexts? Preciously few naturalistic studies of facial and vocal communication of emotion have been conducted, and touch is no exception. Third, to what degree is the communication of emotion via touch universal versus culturally specific? Our data are limited insofar as they are limited to a U.S. sample. Some researchers have investigated cultural differences in touch (e.g., Hall, 1966) , but never from an emotion communication perspective. It is important to note that research indicates that touch may be interpreted differently depending on one's culture (Field, 2001) . Is this the case with the communication of emotion? These and other questions await the attention of researchers.
